An orthotopic nude mouse model of oral tongue squamous cell carcinoma.
Despite advances in our understanding, prevention, and treatment of head and neck squamous cell carcinoma (SCC), the 5-year survival rates for patients remain low. This poor prognosis for head and neck SCC and SCC of the oral tongue (SCCOT) in particular reflects a limited understanding of the mechanisms of local and regional metastasis, which accounts for a majority of deaths. To analyze the molecular and cellular mechanisms of metastasis, we have developed an orthotopic nude mouse model of SCCOT. Nude mice were injected submucosally in the tongue or subcutis with human squamous cell carcinoma of the oral cavity cell lines Tu159, Tu167, and MDA1986. The mice were necropsied and examined for the presence of primary tumors, and regional and systemic metastases. For all three of the squamous cell carcinoma of the oral cavity cell lines, tumors developed more readily in the orthotopic site, the tongue, than in the ectopic subcutis. MDA1986 cells were highly tumorigenic, particularly at the orthotopic site, with as few as 5 x 10(3) cells producing tumors in all of the mice. In contrast, s.c. tumor formation required at least 1 x 10(5) cells. The tumorigenicity observed between those mice given submucosal inoculation and those mice given s.c. inoculation (P < 0.0001). Regional metastases initially occurred in <10% of mice. To generate tumor lines of increased metastatic potential, regional metastases were isolated from cervical lymph nodes after the development of orthotopic tongue tumors. Serial passage of these lymph nodes resulted in a cell line more metastatic than its parental line. When injected into the tongues of mice, these cells metastasized to regional lymph nodes in 30% of mice and to the lungs in 20%. In this orthotopic murine model, oral tongue cancer recapitulates the behavior of human SCCOT, allowing for detailed studies of its biology and therapy.